Contribution of aranidipine metabolites with slow binding kinetics to the vasodilating activity of aranidipine.
Aranidipine, a novel dihydropyridine derivative, gives rise to two active metabolites, M-1(alpha) and M-1(beta), which exhibit hypotensive activity comparable to that of nifedipine. The aim of this study was to examine the recovery phase of the vasodilating effect of M-1(alpha) and of M-1(beta), to determine their binding characteristics and to compare the results with those for aranidipine and other dihydropyridine derivatives. During intra-arterial infusion into the femoral vascular beds of anesthetized dogs, M-1(alpha), M-1(beta), and nifedipine, produced increases in femoral blood flow at doses three times higher than the dose of aranidipine required to produce a comparable effect. The onset and recovery of the effects of the metabolites on femoral blood flow were significantly slower than the onset and recovery of the effect of nifedipine. The inhibitory activities of M-1(alpha) and M-1(beta) towards stimulated 45Ca uptake in isolated guinea pig aorta were less than that of aranidipine. In binding studies, using porcine heart membrane preparations, [3H]M-1(alpha) and [3H]M-1(beta) had larger Kd values than [3H]aranidipine and [3H]nitrendipine, but the maximal binding number for each of them was almost the same. The association and dissociation rate constants for [3H]M-1(alpha) and [3H]M-1(beta) binding, as well as those for [3H]aranidipine binding, were significantly smaller than those for [3H]nitrendipine, corresponding to the recovery of the in vivo vasodilating effects of the metabolites. The dissociation rate constants of these radiolabeled ligands were highly positively correlated with the elimination rate constants of their in vivo vasodilating effects. From these results, we conclude that M-1(alpha) and M-1(beta), although their binding affinities and Ca2+ antagonistic actions are less potent, possess slower kinetic binding properties than many other dihydropyridines and that the slow kinetic interaction of these metabolites with the dihydropyridine receptor may contribute to the long-lasting in vivo vasodilating effect of aranidipine.